Gunshot injuries are a major problem worldwide from the human, medical, and economic perspectives. The number and characteristics of gunshot fatalities have been observed to vary significantly between countries. This study analyzes fatal gunshot wounds in the region of Uusimaa, Southern Finland, between 1995 and 2001. Gunshot wounds were typically found in suicides committed by men aged between 20 and 60 years. In most cases, a handgun was used. Mental disorders were present in the history of almost one quarter of the victims. Alcohol was identified in postmortem toxicology in half of the cases, but drugs of abuse were relatively uncommon.
In our study, autopsies of fatal gunshot victims conducted between 1995 and 2001 in Helsinki were analyzed. All forensic autopsies in the Uusimaa region are carried out in Helsinki by senior medical examiners of the Provincial State Office or by forensic pathologists at the Department of Forensic Medicine, University of Helsinki. The population of the Uusimaa Province, or since 1997, the Uusimaa region, varied in this period between 1,224,206 and 1,318,324, which was approximately 25% of the entire population of Finland. 13 The corresponding annual total number of forensic autopsies varied between 2203 and 2362. The annual total number of medicolegal autopsies in Finland overall varied between 9175 and 10248; thus, approximately 20% of all autopsies were performed in Helsinki.
The autopsy rate in Finland is high and has been stable over the study years. In 1995 to 2001, a medicolegal autopsy was carried out in 18.6% to 20.8% of all deaths. 14 -20 In all unnatural deaths, the rate of forensic autopsy in 1991 to 1994 ranged between 89.2% and 91.1%, and in unnatural deaths under 65 years of age between 97.7% and 98.5%. 21 In virtually all fatal gunshot incidents, a medicolegal investigation, including a complete autopsy, was performed. For sake of comparison, in Denmark in 1970 to 1979, an autopsy was performed in only 20% of firearm fatalities. 4 The annual total number of gunshot fatalities in Finland from 1995 to 2001 ranged between 235 (in 2000) and 346 (in 1997) . The proportion of gunshot wounds in all deaths varied between 0.5% (in 1999) and 0.7% (in 1997) and that in unnatural deaths between 5.7% (in 1999) and 8.1% (in 1997 ). 14 -20 In Finland, suicides and homicides comprise on average 87% and 10.5% of all gunshot fatalities, respectively. Gunshot suicides represent approximately 21% of all suicides in Finland 14 -20 and 15% of suicides in the Uusimaa region. Thus, this study also gives a picture of the medicolegal investigation of fatal gunshot wounds in Finland overall.
MATERIALS AND METHODS
The material comprises those medicolegal autopsies carried out in the 7-year period from 1995 to 2001 in which forensic medical investigation was ordered by the police of the Uusimaa region (Uusimaa Province until 1997, part of the Province of Southern Finland thereafter) in Finland and in which gunshot wounds were established to be the underlying cause of death. The total number of these cases was 348, which is 2.16% of the 16,142 forensic autopsies performed in this region. The annual total number of autopsies varied from 2203 (in 1995) to 2362 (in 1999).
The material includes cases of fatal gunshot wounds in which the code of the external cause of death on the death certificate was E925A, E955A, E964-, E974A, E980A, or E990A according to the ICD-9, 22 and W32-W34, X72-X74, X93-X95, Y22-Y24, or Y35-Y36 according to the ICD-10. 23 Case data were collected from autopsy orders given by the police, which included a description of the course of events, from medical files when available, from autopsy protocols drawn up by forensic pathologists, and from forensic toxicology, histology, and other analytical reports related to the autopsy.
A mental disorder was defined as any need for psychiatric treatment, including cases where no diagnosis was specified in the preliminary information. Data concerning these disorders were mainly obtained from medical documents but also in some cases from police reports.
RESULTS AND DISCUSSION
The total number of gunshot fatalities analyzed was 348. Of these, 305 (88%) were classified as suicides and 37 (11%) as homicides. Only 1 death was classified as accidental. The manner of death remained undetermined in 5 cases. Of the deceased, 94% were male and 6% female. Their median age was 43 years. The highest occurrence of gunshot fatalities was in the age group between 30 and 39 years among both males and females, at 22% and 41%, respectively. Practically all victims were of Finnish nationality; only 4 (1%) were foreign citizens or immigrants. The weapon used was a handgun in 207 cases (59%), a shotgun in 75 cases (22%), and a rifle in 50 cases (14%). In 3 cases, a nail gun or a self-made weapon was used. In the preliminary police reports, the type of weapon was not indicated in 13 cases (4%). The possession or the legal status of the weapon was specified in the preliminary police report in only one third of the cases. The general features of the incidents are presented in Tables 1 and 2 .
Suicides
The number of suicides was 305. In the Uusimaa region, an average of 15% of all suicides were committed using firearms over the 7-year study period, ranging from 11% in 1999 to 21% in 1998. The proportion of firearm suicides of all forensic autopsies conducted in Uusimaa during this period was 1.89%. Of the total number of gunshot suicides, 291 (95%) were males. A handgun was used in 59% of suicides, a shotgun in 23%, and a rifle in 16%. The median age of all suicide victims was 45 years. In suicides of males, the median age was 46 years, whereas in the few (n ϭ 14) cases of female suicides, it was 37 years. The median age of handgun suicides was 46 years, shotgun suicides 41 years, and rifle suicides 47 years.
In European countries, women rarely use firearms for suicides. 24 In our study, 14 of the suicide victims (5%) were female. The weapon was a handgun in 10, a shotgun in 3, and a rifle in 1 case. The proportion of female victims in these autopsies was slightly more than the proportion of women of all gunshot suicides in the country. The annual average number of female gunshot suicides in Finland is 8, which is approximately 3% of all gunshot suicides and 3% of all female suicides. 14 -20 These low numbers do not allow any tendencies to be determined. The proportion of females of all suicides in Finland is approximately 22%.
Homicides
The number of homicide cases was 37, comprising 11% of the total material. The victims were males in 84% (n ϭ 31), and females in 16% victims (n ϭ 6) of cases. The median age of males was 32 years and of females 34 among females. Homicides were usually committed between people in a close personal relationship or between members of criminal groups. Thus, no cases of fatalities during an armed robbery, for instance, were recorded. Of the homicides, 23 were committed with a handgun, 4 with a shotgun, and 1 with a rifle. In 9 cases, the weapon was not specified in the preliminary police report. The proportion of gunshot homicides of all homicides in Finland during this period was approximately 22%, 14 -20 but in the Uusimaa region, this proportion was 16% on average, ranging between 9% in 1998 and 26% in 1997. Firearm homicides comprise approximately 0.2% of all forensic autopsies in Uusimaa.
Accidental and Undetermined Deaths
Only 1 accidental gunshot fatality occurred. In the whole country, an average of 3 accidental firearm fatalities were recorded annually. 14 -20 The number of cases in which manner of death remained undetermined in our material was 5, which is approximately 1.4% of all firearm incidents in the area. The proportion of undetermined manner of death of all gunshot fatalities in Finland over this 7-year period was approximately 1.6%; the corresponding proportion of all unnatural deaths was 3.5%. 14 -20 In the group of undetermined manner of death, a handgun was used in 3 cases and a shotgun in 1 case. Furthermore, in 1 case, the type of weapon was not indicated in the police report. Of the victims, 3 were males and 2 females. Their median age was 33 years. The scene of the incident was the victim's home in 2 cases and another person's home in 3 cases (see Table 3 ). The fatal wound was located on the head in 4 cases and on the thorax in 1 case.
Scene and Site
The scene of the incident was the home of the deceased in 67% of cases. Males committed suicides in their own home in 73% of cases and in public places in 17%. Similarly, 71% of female suicides took place at home and 29% in public places. Homicides were committed in victims' homes in 24% of cases and in public places in 65%. The scene of death statistics is presented in Table 3 .
Suicides were typically committed by a shot to the head, often in the mouth. The entrance wound was on the head in 92% of all suicides, in 95% of handgun suicides, in 88% of shotgun suicides, and in 92% of suicides with a rifle. Only in 42% of suicides with a shotgun was the injury inflicted to an area another than the mouth, or location could not be verified. In homicides with handguns, the fatal wound was also on the head in 65% of cases, whereas none of the shotgun homicides showed a head or neck injury. Data on the site of fatal wounds are presented in Table 4 .
Regarding entrance wound sites in handgun suicides, our material shows very little differences in comparison with earlier publications. For example, Eisele et al 25 reported that 83% of handgun entrance wounds were on the head and neck. Also according to DiMaio, 26 in suicide cases with handguns, the most common sites for entrance wounds are the head, chest, and abdomen, in that order. It is noteworthy that in suicides with shotguns in our material, the mouth was far more common (58%) a site than in some other publications, which have reported that the temple can be as common a site for shotgun wounds as it is for handgun wounds 26 or that no significant difference in percentages between the temple and the mouth in shotgun suicides was observed. 11, 25 In the material analyzed here, no multiple gunshot wounds in suicides were present. However, Hudson 27 reported a rate of multiple shots of 1.6% and Rouse and Dunn, 10 of 0.78% of all gunshot suicides. According to Introna and Smialek, 28 suicides involving 2 gunshot wounds are unusual but nevertheless well documented, while suicides involving more than 2 gunshot wounds are very uncommon and rarely reported.
Pathology
In all of the cases analyzed, a full medicolegal autopsy was performed. Autopsy findings included pathologic changes to the organs in 66% of cases. These changes were generally adipose degeneration of the liver or minor arteriosclerosis. However, police reports or medical referrals only noted a somatic disease in 19% of cases. Asymptomatic diseases are often disclosed in autopsies. We cannot therefore draw any conclusions concerning the significance of these numbers. On the other hand, medically diagnosed mental disorders were mentioned in the anamnestic information for 24% of victims. This finding can be useful for suicide prevention, and it also emphasizes the importance of forensic toxicologic analysis. In many cases, perhaps the most valuable information obtained from the autopsy is the use of prescribed medication or drug abuse.
Laboratory Findings
Alcohol was detected in 52% of all cases (males 52%, females 55%). Suicide victims had positive alcohol findings 
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The American Journal of Forensic Medicine and Pathology • Volume 26, Number 1, March 2005 in 52% and homicide victims in 49% of cases. Over 18% of the males in the suicide group had a blood alcohol of 2‰ or more. Psychotropic drugs were detected in 30% of all cases, and illegal drugs in 6%. The findings in toxicologic analyses are presented by year in Table 5 . Toxicologic analysis was not, however, done for all cases (see Table 6 ). Approximately 36% of all suicide victims in Finland have been reported to be under the influence of alcohol. 29 This figure varies, however, as does alcohol concentration, according to gender and method of suicide. According to that study, the proportion of male suicide victims with positive alcohol findings was 40.9%, whereas that of female victims was 19.6%. Alcohol was detected in 45.4% of male and 0% of female victims of firearm suicides. In suicides by jumping under a vehicle, these proportions were 64.5% and 31.5%, males and females respectively, and in suicides by cutting or piercing, 11.5% and 0%. 29 The number of cases in which drugs of abuse were detected did not vary considerably from 1995 to 2001. The number of cases in which the pathologist requested an analysis of drugs of abuse as part of the toxicologic analysis ranged between 27% (in 1998) and 53% (in 1999). No increase was, however, noted in this percentage, as in 1995 it was 47% and in 2000 only 32%. These findings are interesting because in the late 1990s, drugs of abuse became more common in Finnish society and in forensic autopsies in general. In 1990, classic illegal drugs were detected in 38 forensic autopsies in which toxicologic analysis had been performed in the whole country, 30 but in 2000 this number had reached 170. 31 Similarly, in 1995, a total of 9 cases of heroin or morphine intoxication were recorded in Finland, 32 with this number increasing to 60 in the year 2000. 31
Complementary Examinations
In Finland, the forensic pathologist decides which complementary examinations are performed during or after the autopsy. These examinations for our material are displayed in Table 6 . Forensic toxicologic analysis was not performed when the victim died after several days' hospitalization or when only skeletal remains were found or in a few other cases. An x-ray examination before the autopsy was usually not carried out when the head was shattered or when it was otherwise obvious that no foreign objects were likely to be seen inside the head. In suicide cases with a handgun, an x-ray examination was performed in 54% of cases, but for suicides with a shotgun or a rifle in only 19% and 40%, respectively. Autopsies of homicides with a handgun included an x-ray examination in 61% of cases, and for the 4 homicide cases with a shotgun all were subjected to an x-ray examination. Microscopic examination of the wound margin was often not performed because traces of powder soot were visible macroscopically. Skin samples for histology from the face or other visible areas of the deceased were seldom taken.
Surviving Gunshot Wounds
Only 15% of all victims had received medical treatment. The corresponding figure for suicide victims was 12%, but for homicide victims 30%. While 18% of handgun suicide victims received treatment, only 3% of shotgun and 2% of rifle suicides were treated. Furthermore, in death certificates, the underlying cause of death was also indicated as the immediate cause of death in 97% of cases. Typically, the victims were found dead, even in public places, after a significant time since death, or their injuries were so severe that no medical treatment was provided even when a first-aid unit was present. Of those who were not found dead, only 4 had lived more than a few hours after the incident. These victims had died after 3 days, 1 week, 2 weeks, and 4 months, respectively.
Victims surviving gunshot incidents were not included in this analysis. Böstman et al 33 and Mäkitie et al 34 have reported that in the 10-year period from 1985 to 1994, a total of 2475 nonfatal and 3118 fatal firearm incidents occurred in Finland. Of the surviving victims, approximately 61% were wounded in a shooting accident, 16% in an attempted suicide, and 14% in an assault. In comparison with the findings presented here, their statistics present Finnish gunshot incidents in a very different light. 
